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(54) Push-on Switch

(57)  The invention provides a two-step push-on
switch in which the operation stroke of an upper mova-
ble contact is ensured, and particularly the width of the
switch is reduced while the durability of the upper mov-
able contact is improved, the number of parts is re-
duced, and the operation sense is improved. Dome-like
movable contacts 7, 6 are placed in two or upper and
lower stages in an invertible manner in a recess 5 of an
insulative body 4 having a plurality of stationary contacts
1, 2, 3, and the upper movable contact 7 is formed into
an oval shape. The movable contacts 7, 6 are fixed in
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an invertible manner to the body 4 respectively by ad-
hesive sheets 9, 8 each of which is bonded from a side
of the upper face of corresponding one of the movable
contacts. A through hole 8a is formed in a central area
of the adhesive sheet 8 which fixes the lower movable
contact 6 to the body 4. A downward projection 7a is
disposed in a central area of the upper movable contact
7, and the upper face of a top portion of the lower mov-
able contact 6 is exposed through the through hole 8a
of the adhesive sheet 8, thereby enabling the upper face
to be contacted with the projection 7a of the upper mov-
able contact 7.
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Description
Background of the Invention
Field of the Invention

[0001] The present invention relates to a push-on
switch in which a dome-like movable contact is inverted
as a result of a depressing operation to make electrical
conduction, and more particularly to a two-step push-on
switch into which two or upper and lower movable con-
tacts are incorporated.

Description of the Prior Art

[0002] In atwo-step push-on switch into which two or
upper and lower movable contacts are incorporated,
usually, circular dome-like plate springs are used as the
movable contacts. In this case, in order to increase the
operation stroke, the movable contacts must have a
large external shape, thereby producing a problem in
that the whole size of the switch is increased. In a two-
step push-on switch, the upper movable contact itself
conducts an inverting operation, and a central portion is
displaced to a position where the lower movable contact
conducts an inverting operation. Therefore, a stress pro-
duced in such an upper movable contact during an in-
verting operation is larger than that produced in a mov-
able contact of a usual one-step push-on switch or a
lower movable contact of a two-step push-on switch.
Consequently, there arise further problems in that fail-
ures such as cracks or deflection (creep) easily occur,
and that the life number of ON/OFF operations is re-
duced. During inverting operations in a two-step push-
on switch, deformed shapes of upper and lower mova-
ble contacts are similar to each other, and hence it is
difficult to definitely obtain senses of two-step opera-
tions. Therefore, it is required to employ a structure in
which a support member is disposed as another mem-
ber in a central area between the upper and lower mov-
able contacts, and adjustment must be conducted so as
to obtain excellent senses of operations. This structure
produces a problem in that the number of parts is in-
creased. As a countermeasure, it has been proposed to
realize a switch structure in which a dome-like plate
spring having a shape other than a circle is used as an
upper movable contact, and a stress during an inverting
operation of the upper movable contact is relaxed while
ensuring the operation stroke of the movable contact,
and the installation area can be reduced.

[0003] A specific example of such a two-step push-on
switch in which a dome-like plate spring having a shape
other than a circle is used as an upper movable contact
is disclosed in Japanese Patent Application Laying-
Open No. 2003-7168. The proposed switch comprises:
a housing having an accommodating portion; a central
stationary contact which is disposed on an inner bottom
face of the accommodating portion of the housing; a first
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peripheral stationary contact which is disposed outside
the central stationary contact; a second peripheral sta-
tionary contact which is disposed outside the first pe-
ripheral stationary contact; a dome-like lower movable
contact in which a central area of an inflated portion is
opposed to the central stationary contact, and a periph-
eral edge portion is always in contact with the first pe-
ripheral stationary contact; and a dome-like upper mov-
able contact which has a diameter larger than the exter-
nal shape of the lower movable contact, and in which a
central area of an inflated portion is opposed to the lower
movable contact so as to cover the lower movable con-
tact, and a peripheral edge portion is always in contact
with the second peripheral stationary contact. A plurality
of arms are crosswise elongated from the upper mova-
ble contact so as to be continuous to the invertible in-
flated portion. In the four diagonal corners of the hous-
ing, accommodating recesses in which the arms of the
upper movable contact are respectively accommodated
in a bendable and stretchable manner are formed so as
to be continuous to the accommodating portion. The
second peripheral stationary contact which is always in
contact with at least one of the arms is placed in the
accommodating recesses.

Summary of the Invention

[0004] A problem which is to be solved by the inven-
tion is as follows. In the case where a two-step push-on
switch is to be mounted in a side face of a thin apparatus
such as a portable telephone, for example, the dimen-
sions of the switch, particularly the width must be re-
duced. When a dome-like cross plate spring is used as
an upper movable contact as described above, a square
accommodating space is required, and hence size re-
duction of the width of a switch is limited from the view-
point of a shape.

[0005] By contrast, the invention is characterized in
that, in a two-step push-on switch in which dome-like
movable contacts are placed in two or upper and lower
stages in an invertible manner in a recess of an insula-
tive body having a plurality of stationary contacts, the
upper movable contact is formed into an oval shape.
[0006] In the invention, preferably, the movable con-
tacts are fixed in an invertible manner to the body re-
spectively by adhesive sheets each of which is bonded
from a side of an upper face of corresponding one of the
movable contacts, a through hole is formed in a central
area of the adhesive sheet which fixes the lower mova-
ble contact to the body, a downward projection is dis-
posed in a central area of the upper movable contact,
and an upper face of a top portion of the lower movable
contact is exposed through the through hole of the ad-
hesive sheet, thereby enabling the upper face to be con-
tacted with the projection of the upper movable contact.
[0007] In addition to the above configuration, prefer-
ably, added is a configuration having: a central station-
ary contact which is disposed in a central area of a bot-
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tom face of the recess to be opposed to the top portion
of the lower movable contact; a first peripheral station-
ary contact which is disposed outside the central sta-
tionary contact, and which is always in contact with an
outer peripheral edge portion of the lower movable con-
tact; and a second peripheral stationary contact which
is disposed outside the first peripheral stationary con-
tact, and which is always in contact with an outer periph-
eral edge portion of the upper movable contact that is
larger than the lower movable contact.

[0008] The invention is characterized also in that, in
the upper movable contact, legs are elongated continu-
ously from four corners of an oval portion which is in-
vertible, leg accommodating recesses which accommo-
date the legs of the upper movable contact are formed
in four corners of the body to be continuous to the re-
cess, respectively, and a stationary contact which is al-
ways in contact with at least one of the legs is disposed
in the leg accommodating recesses.

[0009] When this configuration is employed, prefera-
bly, the legs elongate from the four corners of the invert-
ible oval portion to be continuous in a longitudinal direc-
tion of the oval portion.

[0010] According to the invention, the upper movable
contact is formed into an oval dome-like shape which is
obtained by cutting away both ends of a circular dome-
like movable contact in the conventional art. Therefore,
it is possible to obtain a two-step push-on switch in
which reduction of the dimensions of the switch, partic-
ularly the width can be realized while ensuring the op-
eration stroke of the movable contact, and which has a
reduced width that enables the switch to be mounted
evenin a side face of a thin apparatus such as a portable
telephone. In the upper movable contact having an oval
dome-like shape, even when the central area is largely
displaced as a result of depression, a stress produced
in the movable contact is more relaxed as compared
with that applied to a circular dome-like movable contact
in the conventional art. Therefore, the invention can pro-
vide a two-step push-on switch which can attain effects
such as that occurrence of failures such as cracks or
deflection is suppressed, that the life number of ON/OFF
operations is remarkably increased, and that the life pe-
riod is longer than that of a conventional switch.
[0011] In the case where the switch is configured so
that the movable contacts are fixed in an invertible man-
ner to the body respectively by adhesive sheets each of
which is bonded from the side of the upper face of cor-
responding one of the movable contacts, the through
hole is formed in the central area of the adhesive sheet
which fixes the lower movable contact to the body, the
downward projection is disposed in the central area of
the upper movable contact, and the upper face of the
top portion of the lower movable contact is exposed
through the through hole of the adhesive sheet, thereby
enabling the upper face to be contacted with the projec-
tion of the upper movable contact, the upper movable
contact and the lower movable contact can be directly
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contacted with each other so as to attain electrical con-
duction, although the lower movable contact is simply
bonded and fixed to the body by the adhesive sheet.
Moreover, the downward projection disposed in the cen-
tral area of the upper movable contact plays the role of
a support member which, in the conventional art, is dis-
posed as another member in a central area between up-
per and lower movable contacts in order to definitely ob-
tain senses of two-step operations. Therefore, it is pos-
sible to obtain excellent senses without increasing the
number of parts. Consequently, this configuration is ef-
fective.

[0012] Inthe case where the body has: the central sta-
tionary contact which is disposed in the central area of
the bottom face of the recess to be opposed to the top
portion of the lower movable contact; the first peripheral
stationary contact which is disposed outside the central
stationary contact, and which is always in contact with
the outer peripheral edge portion of the lower movable
contact; and the second peripheral stationary contact
which is disposed outside the first peripheral stationary
contact, and which is always in contact with the outer
peripheral edge portion of the upper movable contact
that is larger than the lower movable contact, it is pos-
sible to obtain a two-step push-on switch in which the
upper movable contact is first inverted by a depressing
operation, so that the downward projection disposed in
the central area of the upper movable contact is in con-
tact with the lower movable contact, whereby the sec-
ond peripheral stationary contact and the first peripheral
stationary contact are electrically connected to each
other to obtain an operation sense and electrical con-
duction of the first step, or the first-step switch enters an
ON state while producing an operation sense, and the
lower movable contact is then inverted to be in contact
with the central stationary contact, whereby the first pe-
ripheral stationary contact and the central stationary
contact are electrically connected to each other to obtain
an operation sense and electrical conduction of the sec-
ond step, or the second-step switch enters an ON state
while producing an excellent operation sense. Conse-
quently, this configuration is effective.

[0013] In the case where, in the upper movable con-
tact, the legs are elongated continuously from four cor-
ners of the oval portion which is invertible, the leg ac-
commodating recesses which accommodate the legs of
the upper movable contact are formed in four corners of
the body to be continuous to the recess, respectively,
and the stationary contact which is always in contact
with at least one of the legs is disposed in the leg ac-
commodating recesses, the legs are provided with a
spring property, thereby enabling the movable contact
to be always in electric contact with the stationary con-
tact (the second peripheral stationary contact) in both a
no-load condition (both the first- and second-step
switches are turned OFF) and a case where aload caus-
ing a large displacement amount is applied (the second-
step switch is turned ON). When the stationary contact
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is grounded, a sure countermeasure against static elec-
tricity can be performed, and hence the invention is ef-
fective.

[0014] When the legs elongate from the four corners
of the invertible oval portion to be continuous in the lon-
gitudinal direction of the oval portion, sure conduction
can be attained while realizing reduction of the width of
the switch. Consequently, this configuration is further ef-
fective.

Brief Description of the Drawings
[0015]

Fig. 1 is a section view of a two-step push-on switch
showing a first embodiment of the invention;

Fig. 2 is a plan view showing a state where an upper
adhesive sheet in the switch shown in Fig. 1 is re-
moved away;

Fig. 3 is a plan view showing a state where an upper
movable contact in the switch shown in Fig. 2 is re-
moved away;

Fig. 4 is a section view of a two-step push-on switch
showing a second embodiment of the invention;
and

Fig. 5is a plan view showing a state where an upper
adhesive sheet in the switch shown in Fig. 4 is re-
moved away.

Detailed Description of the Preferred Embodiments

[0016] In a push-on switch in which a dome-like mov-
able contact is inverted as a result of a depressing op-
eration to make electrical conduction, and more partic-
ularly in a two-step push-on switch into which two or up-
per and lower movable contacts are incorporated, a two-
step push-on switch structure was realized in which the
operation sense can be improved while improving the
durability of the upper movable contact and reducing the
number of parts, and the width of the switch is reduced
while ensuring the operation stroke of the movable con-
tact.

[0017] Hereinafter, a firstembodiment of the invention
will be described with reference to Figs. 1 to 3. Fig. 1is
a section view of a push-on switch of the first embodi-
ment, Fig. 2 is a plan view showing a state where an
upper adhesive sheet in the switch shown in Fig. 1 is
removed away, and Fig. 3 is a plan view showing a state
where an upper movable contact in the switch shown in
Fig. 2 is removed away.

[0018] The push-on switch of the embodiment will be
schematically described. In the switch, two dome-like
movable contacts 6, 7 having different sizes and shapes
are placed in two or upper and lower stages in a recess
5 of a body 4 having a plurality of stationary contacts 1,
2, 3, and the movable contacts 6, 7 are fixed in an in-
vertible manner to the body 4 respectively by adhesive
sheets 8, 9 each of which is bonded from the side of the
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upper face of corresponding one of the movable con-
tacts, thereby configuring a two-step push-on switch.
[0019] Then, the configurations of the components of
the push-on switch of the embodiment will be described
in detail. The body 4 is made of an insulating material
such as a synthetic resin, and formed into a shallow box-
like structure (tray-like structure) which has an internally
formed recess 5, which has a substantially rectangular
external shape, and in which the upper face is opened.
[0020] The recess 5 of the body 4 is configured by: an
upper recess 5a which is formed by recessing the upper
face of the body 4 by one step into an substantially oval
shape while not recessing the outer peripheral edge por-
tion; a middle recess 5b which is formed by recessing
the bottom face of the upper recess 5a by one step into
an substantially oval shape while not recessing both end
portions of the bottom face in the longitudinal direction
of the body 4; and a lower recess 5¢ which is formed by
recessing the bottom face of the middle recess 5b by
one step into a circular shape while not recessing the
outer peripheral edge portion. The recesses 5a, 5b, 5¢c
are located concentric with the center of the body 4. The
upper and middle recesses 5a, 5b having an substan-
tially oval shape are formed in the body 4 so that their
both arcuate end portions are opposed to one set of
short sides which are opposed to each other in the lon-
gitudinal direction of the body 4, and their both linear
side edges are parallel to the long sides which are op-
posed to each other in the lateral direction of the body
4. According to the configuration, a recess middle bot-
tom face 5d (the bottom face of the lower recess 5c)
which is horizontal and circular is formed at the middle
of the deepest portion of the recess 5. A first recess pe-
ripheral bottom face 5e (the outer peripheral edge por-
tion of the bottom face of the middle recess 5b) which
is horizontal and substantially annular is formed at a po-
sition which is in the periphery of the recess middle bot-
tom face 5d, and which is higher in level by one step
than the recess middle bottom face. A second recess
peripheral bottom face 5f (both end portions of the bot-
tom face of the upper recess 5a in the longitudinal di-
rection of the body 4) which is horizontal and arcuate is
formed at two positions which are in both outer sides of
the first recess peripheral bottom face 5e in the longitu-
dinal direction of the body 4, opposed to each other
across the middle recess 5b in the longitudinal direction
of the body 4, and higher in level by one step than the
first recess peripheral bottom face 5e.

[0021] The stationary contacts 1, 2, 3 provided on the
body 4 are made of a metal material which is electrically
conductive, and attached integrally to the body 4 by in-
sert molding or the like during a process of molding the
body 4. The stationary contacts are configured respec-
tively as: a middle stationary contact 1 which is disposed
in a middle portion of the recess middle bottom face 5d
serving as the bottom face middle portion of the recess
5, in a state where one end portion is exposed; first pe-
ripheral stationary contacts 2 which are disposed at
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symmetric positions of the outer peripheral edge portion
of the recess middle bottom face 5d serving as two po-
sitions which are outside the middle stationary contact
1 and opposed to each other across the middle station-
ary contact in the lateral direction of the body 4, in a
state where one end portion is exposed; and second pe-
ripheral stationary contacts 3 which are disposed on the
center line of the second recess peripheral bottom face
5f in the longitudinal direction of the body 4, and at two
positions which are outside the first peripheral stationary
contacts 2 and opposed to each other across the middle
recess 5b in the longitudinal direction of the body 4, in
a state where one end portion is exposed. Four end por-
tions of the stationary contacts in total, or another end
portion of the middle stationary contact 1, a common
other end portion of the first peripheral stationary con-
tacts 2, and other end portions of the second peripheral
stationary contacts 3 are drawn out respectively from
four end portions of one set of short side faces which
are opposed to each other in the longitudinal direction
of the body 4, to protrude to the outside of the body 4,
thereby forming external contacts 1a, 2a, 3a for a circuit
board of an apparatus.

[0022] The lower movable contact 6 is configured by
a metal plate spring which is electrically conductive, and
formed into a dome-like shape which is circular, which
has a diameter that is slightly smaller than that of the
lower recess 5c¢, and which is upward inflatingly curved.
The lower movable contact 6 is formed so that the center
top portion is higher than the depth of the lower recess
5c¢, and lower than the total depth of the lower recess 5¢
and the middle recess 5b.

[0023] By contrast, the upper movable contact 7 is
configured in the same manner as the lower movable
contact 6 by a metal plate spring which is electrically
conductive, but formed into a dome-like shape which
has a size that enables the upper movable contact to
cover the lower movable contact 6 from the upper side,
which is oval unlike the lower movable contact 6, and
which is upward inflatingly curved. More specifically, the
upper movable contact 7 is configured in the following
manner. The upper movable contact has a diameter R
which is larger at least than the diameter of the lower
movable contact 6, and smaller than the width A1 of the
longitudinal side of the body 4 (in the embodiment, the
upper movable contact having a diameter R which is
larger than the diameter of the lower movable contact
6, and smaller than the width A2 of the lateral side of the
body 4 is shown). The upper movable contact is formed
into an oval shape in which edge portions of a dome-
like disc 70 (see the phantom lines in Fig. 2) that is up-
ward inflatingly curved are cut away by two parallel lines
L1, L2 that are parallel to one set of longitudinal sides
opposed to each other in the lateral direction of the body
4, and that have a relative distance which is smaller than
the relative distance between the longitudinal sides, i.
e., the width A2 of the lateral side of the body 4, and
larger than the diameter of the lower movable contact
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6. The upper movable contact is formed so as to be
placeable in the upper recess 5a of the body 4 in a di-
rection (posture) in which, in a plan view, the linear cut
edges of the upper movable contact 7 elongate along
the one set of longitudinal sides opposed in the lateral
direction of the body 4, and the arcuate uncut edges are
opposed to the one set of lateral sides opposed in the
longitudinal direction of the body 4. The upper movable
contact 7 is formed so that the center top portion is high-
er than the depth of the upper recess 5a, and a circular
projection 7a which downward projects is formed inte-
grally in a central area of the upper movable contact 7.
[0024] The lower adhesive sheet 8 which fixes the
lower movable contact 6 to the body 4 in an invertible
manner is obtained by forming an adhesive layer on one
face of a resin-made sheet which is flexible, elastic, and
insulative, and formed into a C-like shape. More specif-
ically, the adhesive sheet 8 is an adhesive sheetin which
a circular through hole 8a having a diameter that is
smaller than that of the lower movable contact 6 and
larger than the projection 7a of the upper movable con-
tact 7 is concentrically formed in a central area of a cir-
cular adhesive sheet having a diameter enabling the
sheet to cover the lower movable contact 6 and the outer
peripheral edge portion to be bonded to the first recess
peripheral bottom face 5e of the body 4, and one thin
cutaway 8b which extends from the outer peripheral
edge to reach the through hole 8a is radially formed in
a part of the circular annular portion of the adhesive
sheet that is annularly formed, whereby the adhesive
sheet is formed into a non-annular or C-like shape. The
adhesive sheet has the through hole 8a in the central
area, and a C-like non-annular portion 8c in which the
portion surrounding the through hole 8a is interrupted
by the cutaway 8b. The non-annular portion 8c is bond-
ed to both the outer peripheral edge portion of the lower
movable contact 6 and an inner peripheral edge portion
of the first recess peripheral bottom face 5e of the body
4 surrounding the outer peripheral edge portion. The cir-
cumferential bonding range is not the whole peripheries
of the outer peripheral edge portion of the lower movable
contact 6 and the inner peripheral edge portion of the
first recess peripheral bottom face 5e of the body 4 sur-
rounding the outer peripheral edge portion, but is posi-
tively interrupted by the cutaway 8b.

[0025] Inthe same manner as the lower movable con-
tact 6, the upper adhesive sheet 9 which fixes the upper
movable contact 7 to the body 4 in an invertible manner
is obtained by forming an adhesive layer on one face of
a resin-made sheet which is flexible, elastic, and insu-
lative. The upper adhesive sheet 9 is formed into a sub-
stantially rectangular shape having a size enabling the
sheet to cover the upper movable contact 7, and an out-
er peripheral edge portion to be bonded to an outer pe-
ripheral edge portion of the upper face of the body 4
which remains in the periphery of the upper recess 5a.
[0026] Next, the manner of assembling the push-on
switch of the embodiment will be described. First, the
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lower movable contact 6 having a circular dome-like
shape is fitted in an upward inflated posture into the cir-
cular lower recess 5¢ which is the deepest portion of the
recess 5 of the body 4, to be placed above the recess
middle bottom face 5d. Thereafter, the adhesive sheet
8 having a C-like shape is bonded from the side of the
upper face of the lower movable contact 6 to the upper
face of the outer peripheral edge portion and the inner
peripheral edge portion of the first recess peripheral bot-
tom face 5e of the body 4 surrounding the outer periph-
eral edge portion so that the non-annular portion 8c ex-
tends over the upper face of the outer peripheral edge
portion of the lower movable contact 6 and the inner pe-
ripheral edge portion of the first recess peripheral bot-
tom face 5e of the body 4 surrounding the outer periph-
eral edge portion, thereby causing the lower movable
contact 6 to be fixed to the bottom portion of the recess
5 of the body 4 by the lower adhesive sheet 8 in an in-
vertible manner. Then, the upper movable contact 7
having an oval dome-like shape is fitted in an upward
inflated posture into the substantially oval upper recess
5a serving as an upper opening (the shallowest portion)
of the recess 5 of the body 4, to be placed above the
second recess peripheral bottom face 5f. Thereafter, the
upper adhesive sheet 9 having a substantially rectan-
gular shape is bonded from the side of the upper face
of the upper movable contact 7 to the upper face and
the upper face outer peripheral edge portion of the body
4 surrounding the upper face so as to integrally cover
the upper movable contact 7 and the upper face outer
peripheral edge portion of the body 4 surrounding the
upper movable contact to close the recess 5, thereby
causing the upper movable contact 7 to be fixed to the
upper opening of the recess 5 of the body 4 by the upper
adhesive sheet 9 in an invertible manner. According to
the configuration, the two-step push-on switch is assem-
bled in a state where the two or upper and lower mova-
ble contacts 6, 7 are accommodated and concentrically
placed in two or upper and lower stages in the recess 5
of the body 4 with forming a predetermined gap, the top
of the central area of the lower movable contact 6 is sep-
arated and opposed above the middle stationary contact
1 of the body 4, the outer peripheral edge portion of the
lower movable contact 6 is always in contact with the
first peripheral stationary contacts 2 of the body 4, the
downward projection 7a of the central area of the upper
movable contact 7 is separated and opposed above the
central area of the lower movable contact 6, and the ar-
cuate uncut edges of the upper movable contact 7 are
always in contact with the second peripheral stationary
contacts 3 of the body 4.

[0027] Since the lower adhesive sheet 8 which fixes
the lower movable contact 6 to the body 4 in an invertible
manner is formed into a C-like shape, the upper face of
the top portion of the central area of the lower movable
contact 6 is exposed through the through hole 8a of the
lower adhesive sheet 8, and the downward projection
7a of the central area of the upper movable contact 7 is
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separated from and opposed to the exposed portion. As
aresult, the top of the central area of the lower movable
contact 6 and the downward projection 7a of the central
area of the upper movable contact 7 can be directly con-
tacted with each other. In the recess 5 of the body 4 in
which the stationary contacts 1, 2, 3 and the movable
contacts 6, 7 are accommodated, the opening is closed
by the upper adhesive sheet 9. Therefore, the recess is
formed as a sealed space, so that dusts which may
cause a contact failure in contacts is prevented from en-
tering, and the sealed spaced is partitioned into two or
upper and lower layers by the lower adhesive sheet 8
and the lower movable contact 6. Since the lower adhe-
sive sheet 8 which fixes the lower movable contact 6 to
the body 4 in an invertible manner is formed into a C-
like shape, the small space below the lower adhesive
sheet 8 and the lower movable contact 6, i.e., a space
10 between the recess middle bottom face 5d of the
body 4 and the lower movable contact 6 communicates
with a large space above the lower adhesive sheet 8
and the lower movable contact 6, i.e., a space 11 be-
tween the lower movable contact 6 and the upper mov-
able contact 7, through the cutaway 8b by which the low-
er adhesive sheet 8 is formed into a non-annular shape.
[0028] Usually, a body which accommodates a circu-
lar dome-like movable contact having a diameter of R
must be formed into a square shape having sides of A1.
By contrast, since the upper movable contact 7 is
formed into an oval shape, the width of the body 4 in the
lateral direction of the upper movable contact 7 can be
made smaller than the width of the upper movable con-
tact 7 in the longitudinal direction (A1 > A2), while en-
suring the same operation stroke as a circular dome-like
movable contact having a diameter of R. In the assem-
bled two-step push-on switch, therefore, the dimension
in the width direction can be reduced.

[0029] The two-step push-on switch which is assem-
bled as described above is surface-mounted in a state
where the external contacts 1a, 2a, 3a protruding from
the body 4 are electrically connected by soldering to
contacts formed on a circuit board of an apparatus such
as an electronic apparatus or communication appara-
tus, to be mounted on the apparatus. Since the dimen-
sions, particularly the width are reduced, the switch can
be mounted even in a side face of a thin apparatus such
as a portable telephone.

[0030] Next, the operation of the push-on switch of the
embodiment will be described. In a state where the
switch is not depressed, the upper movable contact 7 is
returned to an upward inflated dome-like shape as
shown in Fig. 1, and the arcuate uncut edges are in con-
tact with the second peripheral stationary contacts 3 to
attain electrical conduction. However, the downward
projection 7a in the central area is separated from the
lower movable contact 6. Also the lower movable con-
tact 6 is returned to an upward inflated dome-like shape,
and the outer peripheral edge portion is in contact with
the first peripheral stationary contacts 2 to attain elec-
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trical conduction. However, the top of the central area is
separated from the middle stationary contact 1. There-
fore, both the two or upper and lower step switches are
in the OFF state.

[0031] In the state of Fig. 1, then, the center area of
the upper movable contact 7 is downward depressed
from the side above the upper adhesive sheet 9 by an
operating member such as a key top. When the center
area of the upper movable contact 7 cannot withstand
the depressing force, the upper movable contact 7 is
rapidly inverted to a downward inflated state, and the
lower face of the downward projection 7a of the central
area is directly contacted with the upper face of the top
portion of the central area of the lower movable contact
6 which is exposed through the through hole 8a of the
lower adhesive sheet 8, so that the upper movable con-
tact 7 and the lower movable contact 6 are electrically
connected to each other. The second peripheral station-
ary contacts 3 and the first peripheral stationary con-
tacts 2 are connected to each other through the upper
and lower movable contacts 7 and 6 which are in the
electrically conductive state, thereby causing the first-
step (upper) switch to enter the ON state with producing
an operation sense.

[0032] When, in the state where the first-step switch
is turned ON as described above, the center area of the
upper movable contact 7 is further downward depressed
from the side above the upper adhesive sheet 9 by the
operating member, the upper face of the top portion of
the central area of the lower movable contact 6 is down-
ward depressed by the lower face of the downward pro-
jection 7a of the central area of the upper movable con-
tact 7. When the center area of the lower movable con-
tact 6 cannot withstand the depressing force, the lower
movable contact 6 is rapidly inverted to a downward in-
flated state, and the lower face of the center area makes
contact with the middle stationary contact 1, and the first
peripheral stationary contacts 2 and the middle station-
ary contact 1 are connected to each other through the
lower movable contact 6, thereby causing the second-
step (lower) switch to enter the ON state with producing
an operation sense.

[0033] When, in the state where the second-step
switch is turned ON as described above, the depressing
force which is applied to the upper movable contact 7
by the operating member is cancelled, first, the central
area of the lower movable contact 6 is returned to its
initial state or the upward inflated dome-like shape by
the elasticity of itself, to attain a state where the top of
the central area is separated from the middle stationary
contact 1. Then, the central area of the upper movable
contact 7 is returned to its initial state or the upward in-
flated dome-like shape by the elasticity of itself, to attain
a state where the downward projection 7a of the central
area is separated from the lower movable contact 6. As
a result, both the upper- and lower-step switches enter
the OFF state.

[0034] When, inthe two-step push-on switch, the sec-
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ond-step switch is transferred from the OFF state to the
ON state in succession to the first-step switch, or when
the central area of the lower movable contact 6 is invert-
ed from the upward inflated dome-like shape to the
downward inflated shape, the lower space 10 between
the recess middle bottom face 5d of the body 4 and the
lower movable contact 6 is reduced so that the pressure
of the lower space 10 tries to be raised higher than the
atmospheric pressure. However, the lower space 10
communicates with the upper space 11 between the
lower movable contact 6 and the upper movable contact
7, through the cutaway 8b by which the lower adhesive
sheet 8 is formed into a non-annular shape. In accord-
ance with the reduction of the lower space 10, therefore,
the air in the lower space 10 escapes to the upper space
11, and hence the pressure of the lower space 10 is
hardly raised higher than the atmospheric pressure. By
contrast, when the second-step switch is transferred
from the ON state to the OFF state, or when the central
area of the lower movable contact 6 is returned from the
downward inflated shape to the initial shape or the up-
ward inflated dome-like shape, the air in the upper space
11 is sucked into the lower space 10 in accordance with
the expansion of the lower space 10, and hence the
pressure of the lower space 10 is not reduced lower than
the atmospheric pressure. In this way, the air flows into
and from the lower space 10 are enabled so as to main-
tain the pressure of the lower space 10 to the atmos-
pheric pressure, whereby the operation characteristics
of the lower movable contact 6 can be sufficiently exert-
ed so that an excellent operation sense can be obtained
when the lower movable contact 6 operates.

[0035] In the central area of the upper movable con-
tact 7, the circular projection 7a which downward
projects is integrally formed. Therefore, the deformation
shape (displacement amount) when the first-step switch
of the two-step push-on switch is transferred from the
ON state to the OFF state, or when the central area of
the upper movable contact 7 is inverted from the upward
inflated dome-like shape to the downward inflated
shape is smaller than the deformation shape (displace-
ment amount) when the second-step switch of the two-
step push-on switch is transferred from the OFF state
to the ON state, or when the central area of the lower
movable contact 6 is inverted from the upward inflated
dome-like shape to the downward inflated shape. The
difference in deformation shape (displacement amount)
between the upper movable contact 7 and the lower
movable contact 6 can produce a difference between
the operation sense of the first-step switch and that of
the second-step switch, whereby senses of two-step op-
erations can be definitely obtained. Moreover, the pro-
jection 7a which is used for definitely obtaining senses
of two-step operations is not disposed as a separate
member dedicated to this purpose, but is formed inte-
grally with the central area of the upper movable contact
7. Therefore, the number of parts is not increased.
[0036] The upper movable contact 7 is formed into an
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oval shape in which edge portions of the circular dome-
like disc 70 (see the phantom lines in Fig. 2) are cut away
by the two parallel lines L1, L2. Even in the case where,
when a depressing operation is applied so as to cause
the second-step switch to be turned ON, the central area
of the upper movable contact 7 is largely displaced,
therefore, a stress produced in the upper movable con-
tact 7 is relaxed (as compared with the case of a circular
dome-like movable contact), whereby failures such as
cracks or deflection (creep) are prevented from occur-
ring and the life number of ON/OFF operations is re-
markably increased.

[0037] As described above, the two-step push-on
switch of the embodiment has a structure in which the
dome-like movable contacts 6, 7 are placed in two or
upper and lower stages in the recess 5 of the insulative
body 4 having the plural contacts 1, 2, 3, and the mov-
able contacts 6, 7 are fixed in an invertible manner to
the body 4 by the adhesive sheets 8, 9 that are bonded
respectively to the movable contacts from the upper
face side, and comprises air releasing means (the cut-
away 8b) for enabling the space 10 between the inner
bottom face (the recess middle bottom face 5d) of the
body 4 and the lower movable contact 6 to communicate
with the space 11 between the lower movable contact 6
and the upper movable contact 7. When the lower mov-
able contact 6 is inverted, the air between the inner bot-
tom face (the recess middle bottom face 5d) of the body
4 and the lower movable contact 6 is caused to escape
into the space 11 between the lower movable contact 6
and the upper movable contact 7. By contrast, when a
depressing operation is cancelled and the lower mova-
ble contact 6 is returned to the original or dome-like
shape, the air between the lower movable contact 6 and
the upper movable contact 7 is sucked into the space
10 between the inner bottom face (the recess middle
bottom face 5d) of the body 4 and the lower movable
contact 6. Since such air flows are enabled, the opera-
tion sense of the lower movable contact 6 is not im-
paired, and an excellent sense can be obtained al-
though the lower movable contact 6 is simply bonded
and fixed to the body 4 by the adhesive sheet 8.
[0038] The air releasing means may be a cutaway or
an air hole which passes through the lower movable
contact 6. In the case where the means is the cutaway
8b disposed in the outer peripheral edge portion of the
adhesive sheet 8 for fixing the lower movable contact 6
to the body 4, the operation characteristics of the lower
movable contact 6, and the electrical conduction prop-
erty based on the contact with the upper movable con-
tact 7 are not impaired.

[0039] The through hole 8a is disposed in the central
area of the adhesive sheet 8 for fixing the lower movable
contact 6 to the body 4, the upper face of the top portion
of the lower movable contact 6 is exposed through the
through hole 8a so as to be contactable with the upper
movable contact 7, the cutaway 8b which extends from
the outer peripheral edge of the adhesive sheet 8 to
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reach the through hole 8a is disposed, and the cutaway
8b which forms the adhesive sheet 8 into a non-annular
shape is used as the air releasing means. Although the
lower movable contact 6 is simply bonded and fixed to
the body 4 by the adhesive sheet 8, therefore, the upper
movable contact 7 and the lower movable contact 6 can
be directly contacted with each other to attain electrical
conduction. Moreover, the operation characteristics of
the lower movable contact 6 are not impaired, and an
excellent sense can be obtained.

[0040] In the two-step push-on switch of the embodi-
ment, in the structure in which the dome-like movable
contacts 6, 7 are placed in an invertible manner in two
or upper and lower stages in the recess 5 of the insula-
tive body 4 having the plural contacts 1, 2, 3, the upper
movable contact 7 is formed into an oval shape. Since
the upper movable contact 7 is formed into an oval
dome-like shape which is obtained by cutting away both
ends of the circular dome-like disc 70, reduction of the
width of the switch is particularly realized while ensuring
the operation stroke of the upper movable contact 7.
Therefore, it is possible to obtain a two-step push-on
switch having a reduced width which enables the switch
to be mounted even in a side face of a thin apparatus
such as a portable telephone. Even in the case where,
when the upper movable contact 7 having an oval dome-
like shape is depressed, the central area is largely dis-
placed, a stress produced in the upper movable contact
7 is relaxed as compared with the case of a circular
dome-like movable contact, so that it is possible to ob-
tain a two-step push-on switch in which failures such as
cracks or deflection are prevented from occurring, the
life number of ON/OFF operations is remarkably in-
creased, and the life period is prolonged.

[0041] The movable contacts 6, 7 are fixed in an in-
vertible manner to the body 4 by the adhesive sheets 8,
9 that are bonded respectively to the movable contacts
from the upper face side, the through hole 8a is disposed
in the central area of the adhesive sheet 8 for fixing the
lower movable contact 6 to the body 4, the downward
projection 7a is disposed in the central area of the upper
movable contact 7, and the upper face of the top portion
of the lower movable contact 6 is exposed through the
through hole 8a of the adhesive sheet 8 to be enabled
to be in contact with the projection 7a of the upper mov-
able contact 7, whereby the upper movable contact 7
and the lower movable contact 6 can be directly con-
tacted with each other to attain electrical conduction al-
though the lower movable contact 6 is simply bonded
and fixed to the body 4 by the adhesive sheet 8. More-
over, the downward projection 7a disposed in the central
area of the upper movable contact 7 plays the role of a
support member which, in the conventional art, is dis-
posed as another member in a central area between the
upper and lower movable contacts 6, 7 in order to defi-
nitely obtain senses of two-step operations. Therefore,
itis possible to obtain excellent senses without increas-
ing the number of parts.
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[0042] The two-step push-on switch of the embodi-
ment has a structure in which the dome-like movable
contacts 6, 7 are placed in an invertible manner in two
or upper and lower stages in the recess 5 of the insula-
tive body 4. In the body 4, disposed are: the central sta-
tionary contact 1 which is disposed in the central area
of the bottom face (the recess middle bottom face 5d)
of the body 4 to be opposed to the top of the lower mov-
able contact 6; the first peripheral stationary contacts 2
which are disposed outside the central stationary con-
tact 1, and which are always in contact with the outer
peripheral edge portion of the lower movable contact 6;
and the second peripheral stationary contacts 3 which
are disposed outside the first peripheral stationary con-
tacts 2, and which are always in contact with the outer
peripheral edge portion of the upper movable contact 7
that is larger than the lower movable contact 6. There-
fore, it is possible to obtain a two-step push-on switch
in which the upper movable contact 7 is first inverted by
a depressing operation to be in contact with the lower
movable contact 6, whereby the second peripheral sta-
tionary contacts 3 and the first peripheral stationary con-
tacts 2 are electrically connected to each other to obtain
an operation sense and electrical conduction of the first
step, or the first-step switch enters the ON state while
producing an operation sense. Then, the lower movable
contact 6 is inverted to be in contact with the central sta-
tionary contact 1, whereby the first peripheral stationary
contacts 2 and the central stationary contact 1 are elec-
trically connected to each other to obtain an operation
sense and electrical conduction of the second step, or
the second-step switch enters the ON state while pro-
ducing an excellent operation sense.

[0043] Next, a second embodiment of the invention
will be described with reference to Figs. 4 and 5. Fig. 4
is a section view of a push-on switch of the second em-
bodiment, and Fig. 5 is a plan view of the switch showing
a state where an upper adhesive sheet shown in Fig. 4
is removed away. The components identical with those
of the push-on switch of the first embodiment are denot-
ed by the same reference numerals, and their descrip-
tion is omitted.

[0044] In the push-on switch of the second embodi-
ment, an upper movable contact 17 is different from the
upper movable contact 7 of the push-on switch of the
first embodiment. The movable contact 17 of the push-
on switch of the second embodiment is configured by
continuously elongating legs 17b from four corners of
the invertible upper movable contact 7 of the push-on
switch of the first embodiment. Specifically, the upper
movable contact is configured by: an invertible oval por-
tion 17a which is a body of the upper movable contact
that, in the same manner as the upper movable contact
7 of the push-on switch of the first embodiment, has an
oval shape and is formed into an upward inflatingly
curved dome-like shape; and the four legs 17b which
elongate from the four corners of the oval portion 17a to
be continuous in the longitudinal direction. In the four
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corners of the body 4, leg accommodating recesses 18
in which the legs 17b of the upper movable contact 17
are respectively accommodated in a bendable and
stretchable manner are formed so as to be continuous
to the recess 5 of the body 4, in accordance with the
upper movable contact 17. Specifically, the leg accom-
modating recesses 18 are projectingly formed from the
four corners of the upper recess 5a of the body 4 so as
to be continuous in the longitudinal direction. The upper
movable contact 17 having the legs 17b in the four cor-
ners is fitted into the upper recess 5a having the leg ac-
commodating recesses 18 in the four corners, to be ac-
commodated in the upper recess 5a in a state where the
tip ends of the legs 17b are butted against and support-
ed by the bottom faces of the leg accommodating re-
cesses 18 which are continuous to the four corners of
the second recess peripheral bottom face 5f, and fixed
in an invertible manner to the upper opening (the upper
recess 5a) of the recess 5 of the body 4 by the upper
adhesive sheet 9. Moreover, stationary contacts which
are always in contact with at least one of the legs 17b,
i.e., the second peripheral stationary contacts 3 are dis-
posed in the leg accommodating recesses 18. Namely,
the second peripheral stationary contacts 3 are respec-
tively disposed in the bottom surfaces of the leg accom-
modating recesses 18 in which two legs 17b positioned
on a diagonal line of the upper movable contact 17 are
respectively accommodated, in a state where one end
portion is exposed, and the upper movable contact 17
is always in contact with the second peripheral station-
ary contacts 3 via two legs 17b. The external contact 3a
for the second peripheral stationary contacts 3 is con-
nected by soldering to a grounding conductor of the cir-
cuit board, so that the upper movable contact 17 is al-
ways grounded through the second peripheral station-
ary contacts 3.

[0045] In the case where, as in the push-on switch of
the second embodiment, the legs 17b are elongated in
the upper movable contact 17 continuously from the four
corners of the oval portion 17a which is invertible, the
leg accommodating recesses 18 which accommodate
the legs 17b of the upper movable contact 17 are formed
in four corners of the body 4 to be continuous to the re-
cess 5, respectively, and the stationary contacts 3 which
are always in contact with at least one of the legs 17b
are disposed in the leg accommodating recesses 18, the
legs 17b are provided with a spring property, whereby
the contact following property (contact performance) of
the contact portions (the legs 17b) with respect to the
stationary contacts 3 when the upper movable contact
17 is inverted or returned is improved, and momentary
interruption can be prevented from occurring, so that the
upper movable contact 17 is always in electric contact
with the stationary contacts (the second peripheral sta-
tionary contacts) 3 in both a no-load condition (both the
first- and second-step switches are turned OFF) and a
case where aload causing a large displacement amount
is applied (the second-step switch is turned ON). Since
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the stationary contacts 3 are grounded, a sure counter-
measure against static electricity can be performed. The
legs 17b are effective also in improvement of the oper-
ation sense of the upper movable contact 17, and as-
surance of the operation stroke.

[0046] Since the legs 17b elongate from the four cor-
ners of the invertible oval portion 17a to be continuous
in the longitudinal direction of the oval portion, sure con-
duction can be attained while realizing reduction of the
width of the push-on switch.

[0047] The two legs 17b which are on a diagonal line
of the upper movable contact 17 are caused to be in
contact with the stationary contacts 3. Even when a pe-
ripheral portion which is deviated from the central area
of the upper movable contact 17 is depressed, there-
fore, contact is attained in at least one set of the leg 17b
and the stationary contact 3. Therefore, the embodiment
is effective in realizing more ensured conductance.

Claims

1. A push-on switch in which dome-like movable con-
tacts 7, 6 are placed in two or upper and lower stag-
es in an invertible manner in a recess 5 of an insu-
lative body 4 having a plurality of stationary contacts
1, 2, 3, wherein said upper movable contact 7 is
formed into an oval shape.

2. Apush-on switch according to claim 1, wherein said
movable contacts 7, 6 are fixed in an invertible man-
ner to said body 4 respectively by adhesive sheets
9, 8 each of which is bonded from a side of an upper
face of corresponding one of said movable con-
tacts, a through hole 8a is formed in a central area
of said adhesive sheet 8 which fixes said lower mov-
able contact 6 to said body 4, a downward projec-
tion 7a is disposed in a central area of said upper
movable contact 7, and an upper face of a top por-
tion of said lower movable contact 6 is exposed
through said through hole 8a of said adhesive sheet
8, thereby enabling said upper face to be contacted
with said projection 7a of said upper movable con-
tact 7.

3. Apush-on switch according to claim 2, wherein said
push-on switch has: a central stationary contact 1
which is disposed in a central area of a bottom face
of said recess 5 to be opposed to the top portion of
said lower movable contact 6; a first peripheral sta-
tionary contact 2 which is disposed outside said
central stationary contact 1, and which is always in
contact with an outer peripheral edge portion of said
lower movable contact 6; and a second peripheral
stationary contact 3 which is disposed outside said
first peripheral stationary contact 2, and which is al-
ways in contact with an outer peripheral edge por-
tion of said upper movable contact 7 that is larger
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10

than said lower movable contact 6.

A push-on switch according to any one of claims 1
to 3, wherein, in said upper movable contact 17,
legs 17b are elongated continuously from four cor-
ners of an oval portion 17a which is invertible, leg
accommodating recesses 18 which accommodate
said legs 17b of said upper movable contact 17 are
formed in four corners of said body 4 to be contin-
uous to said recess 5, respectively, and a stationary
contact 3 which is always in contact with at least
one of said legs 17b is disposed in said leg accom-
modating recesses 18.

A push-on switch according to claim 4, wherein said
legs 17b elongate from said four corners of said in-
vertible oval portion 17a to be continuous in a lon-
gitudinal direction of said oval portion.
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